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The accompanying table summarizes the prevalence of eight im- 
portant communicable diseases, based on weekly telegraphic reports 
trom State health departments, published each week in the Pus.ic 
HeaLtH Reports under the section “Prevalence of disease.”” The 
table gives the number ot cases of these diseases for the 4-week period 
ending October 8, the number reported for the corresponding period in 
1937, and the median number for the years 1933-37. 


DISEASES ABOVE MEDIAN PREVALENCE 


Influenza.—The expected seasonal rise of influenza was apparent in 
all regions of the country. The number of cases (2,653) was about 35 
percent above the number reported for the corresponding period in 
1937, which figure also represents the median incidence for the years 
1933-37. The South Atlantic and South Central areas seemed to be 
mostly responsible for the excess incidence; in the South Atlantic 
region the number of cases (1,219) was the highest reported in that 
region in recent years. The incidence was relatively low in the North 
Central and Pacific areas and about normal in the North Atlantic area. 

Smallpox.—For the 4 weeks ending October 8 there were 157 cases of 
smallpox reported, as compared with 232, 123, and 109 for the cor- 
responding period in 1937, 1936, and 1935, respectively. While the 
current incidence was only about 70 percent of the incidence in 1937, 
it was still high in relation to the 1933-37 average. Of the various 
geographic areas the East North Central, East South Central, Moun- 
tain, and Pacific reported more than the average number of cases, 
while in the West North Central, West South Central, and South 
Atlantic regions the incidence was slightly below the average. The 
North Atlantic regions remained free from the disease. 
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Measles.—The reported number of cases (3,033) of measles for the 
current period was only slightly below that for the corresponding 
period in 1937. For the country as a whole the incidence was about 
30 percent in excess of the 1933-37 median incidence, and in each 
geographic area except the Middle Atlantic and West South Central 
the number of cases was considerably above the average incidence of 


recent years. 


Number of reported cases of 8 communicable diseases in the United States during 
the 4-week period September 11—October 8, the number for the corresponding perrod 
in 1987, and the median number of cases reported for the corresponding period 
1933-37 ! 
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148 States. Nevada is excluded, and the District of Columbia is counted as a State in these reports. 
9 44 States and New York City. 
3 46 States... Mississippi and are excluded. 


DISEASES BELOW MEDIAN PREVALENCE 


Poliomyelitis —The incidence of poliomyelitis (244 cases) was the 
lowest recorded for this period in the 10 years for which these data are 
available. As the summer rise of this disease usually reaches its peak 
during the month of September, it is now apparently safe to say that 
the year 1938 will be free from an epidemic of this disease. At this 
time in 1937 an epidemic that started in the South Central region and 
spread into the North Central and North Atlantic areas was in 
progress; in 1936 a minor epidemic was confined mostly to the East 
South Central area, while in 1935 Atlantic Seaboard States ex- 
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périenced a. more serious epidemic. In 1932, the only nonepidemic 
year since 1929, there were 984 cases reported for the period cor- 
responding to the current one. 

Meningococcus meningitis—The number of cases of meningococcus 
meningitis was also the lowest in the 10 years for which these data are 
available. For the current period, 113 cases were reported, as com- 
pared with 212, 237, and 240 for the corresponding period in 1937, 
1936, and 1935, respectively. As the median figure (212) for the 
preceding 5 years falls in a year of rather high incidence, a comparison 
with the average (148 cases) for the years 1932, 1933, and 1934 
greatly emphasizes the current low incidence of this disease. 

Typhoid fever—The incidence of typhoid fever was the lowest 
recorded for this period in recent years. The number of cases (1,737) 
was less than 80 percent of the number reported for the corresponding 
period in 1937, and only about 65 percent of the 1933-37 average 
incidence. In each region except the Pacific the number of cases was 
definitely below the seasonal expectancy. 

Diphtheria.—The number of cases (3,309) of diphtheria was about 
20 percent above that for the corresponding period in 1937 and about 
50 percent above the 1936 figure, but it was low compared with the 
average incidence for the years 1933-37. The North Atlantic, 
North Central, and East South Central regions reported a relatively 
low incidence, while in the South Atlantic, West South Central, 
Mountain, and Pacific areas the incidence was slightly above the 
normal expectancy. The largest number of cases was reported from 
the South Atlantic, where the incidence during this period was the 
highest in 5 years. 

Scarlet fever—The number of cases of scarlet fever rose from 
approximately 3,300 during the 4 weeks ending September 10 to 
6,621 for the 4 weeks ending October 8. The increase was about 
normal, however, for this season of the year. The incidence was 
about 10 percent below that of last year and 20 percent below the 
1933-37 average incidence. The West South Central region reported 
more cases than might normally be expected, but in all other regions 
the situation was quite favorable. | 


MORTALITY, ALL CAUSES 


The average mortality rate from all causes in large cities for the 4 
weeks ending October 8, based on data received from the Bureau of the 
Census, was 10.2 per 1,000 inhabitants (annual basis). The rate for 
this period in 1937 was 10.4 and the average rate for the five pre- 
ceding years was 9.8. While the current rate is slightly below that 
for last year, it is apparently a little above normal for this season of 


the year. 
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DISABLING SICKNESS AMONG MALE INDUSTRIAL EMPLOY- 
EES DURING THE SECOND QUARTER AND THE FIRST 


HALF OF 1938? 


By WituiaMm M. Gararer, Senior Statistician and Exizasers 8S. Frasier, Junior 
Statistician, United States Public Health Service 


First half—All through the first six months of 1938 a favorable 
health record was indicated among industrial employees by reports 
from 26 industrial sick benefit organizations covering an average of 
168,233 male employees. The frequency of sickness causing disability 
for more than one week was 28 percent lower in the first half of 1938 
(76.8) than in the same half of 1937 (106.1) and 13 percent below the 
incidence rate for the corresponding periods of 1933-1937 (88.2). 
The frequency of nonindustrial injuries was approximately the same 
for the first six months of 1938 and the corresponding months of the 
two preceding periods under comparison... 

For respiratory diseases as a group, the rate for 1938 (30.7), com- 
pared with the rates for 1937 (56.4) and 1933-37 (41.2), shows a 
decrease of 46 percent and 25 percent, respectively. The incidence 
of new cases of respiratory tuberculosis was slightly greater during 
the first half of 1938 than during the corresponding months of 1937 
or of 1933-37. All of the other diseases included in the respiratory 
group show decreases in frequency during 1938 as compared with 1937. 

Nonrespiratory diseases as a whole occurred at slightly lower rates 
in the first half of 1938 than in the same halves of 1933-37. The rate 
for 1938, however, was 7 percent below that for the first half of 1937. 

Second quarter—The favorable frequency rate of sickness among 
male industrial employees reported for the first quarter of 1938 con- 
tinued through the second quarter of 1938. A comparison of the 
rates for the two quarters reveals only tuberculosis of the respiratory 
system and diseases of the stomach, except cancer, with higher rates 
in 1938; the remaining causes and cause groups showing rates of like 
or smaller magnitude. The rates for all sickness (64.8), respiratory 
diseases (22.1), and nonrespiratory diseases (42.7) are the lowest 
second-quarter rates since 1934 in which year the corresponding 
rates were, respectively, 63.2, 20.9, and 42.3 


! From the Division of Industrial Hygiene, National] Institute of Health, Washington, D. C. For the 
first quarter of 1938, see Pub. Health Rep., 53: 1569-1570 (September 2, 1938). 
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TaBLE 1.—Frequency of disabling cases of sick 
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Cause. (Numbers in parentheses are disease title numbers from 
the International List of the Causes of Death, 1929) 
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Bronchitis, acute and chronic (106) ...............-.-.-.--.- 
Diseases of the pharynx and tonsils (115a) ..............-.-- 
Pneumonia, all forms (107-109) _............-.......--....- 
Tuberct losis of the respiratory system (23)_..........--..-.. 
Other respiratory diseases (104, 105, 110-114) _.............- 
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Average number of males covered in the record__.........-...- 
Number of organizations... .....:..........---..-.-..---ss0--- 





B 
28 
B 
23 
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1 In 1938 and 1937 the same organizations are included; the rates for the first halves of the years 1933-37, 
however, are based on records from the same 26 organizations and some additional reporting organizations. 
? Exclusive of disability from the venereal diseases and a few numcrically unimportant causes of disability. 
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STUDIES OF SEWAGE PURIFICATION 


VIII. Observations on the effect of variations in the initial numbers of bacteria 
and of the dispersion of sludge flocs on the couise of oxidation of organic 


material by bacteria in pure culture ' 


By C. T. Burrerrrep, Principal Bacteriologist and Evsre Watrtiz, Assistant 
Bacteriologist, U. S. Public Health Service, Stream Pollution Investigations, 


Cincinnati, Ohio 

In earlier studies (1) of the fundamentals of the biochemical oxida- 
tion process, conducted with simple reproducible media and with pure 
cultures of bacteria, it was stated tentatively, among other conclu- 
sions, that: 

1. Under natural conditions oxidation does not occur in the absence 
of living biological agents. 

2. Oxidation takes place only as a result of the metabolic activity 
and proliferation of living bacteria, and is proportionate, though 
perhaps not directly, to the number of new cells produced. 

3. The oxidation occurring during any time interval is proportional 
to the amount of food or organic material utilized by the bacteria. 

This is the equivalent of saying that in a given set of such oxida- 
tions carried on under standardized conditions, the initial course of 
the oxidation observed will be governed by the number of effective 
units of living bacterial protoplasm present at the start of each series 


of observations. 

Under standardized conditions (i. e., with a simple reproducible 
medium, a constant temperature, an adequate supply of oxygen, 
and a pure culture of bacteria) a definite, fixed amount of oxygen 
is required to oxidize the food material available to the bacterial 
species employed. Assuming a uniform generation time for the bac- 
teria employed under the standardized conditions, it is reasonable to 
believe that the time required for this species of bacteria to oxidize all 


1 Prepared for presentation before the joint meeting of the New England and New York Sewage Works 
Association at Hartford, Conn., Oct. 7, 1938. 

The following are the preceding papers of the series: 

I. Apparatus for the determination of dissolved oxygen in sludge-sewage mixtures. By Emery J. Theri- 
ault and Paul D. McNamee. Pub. Health Rep., 50: 480 (1935). Reprint No 1680. (Originally printed 
in Sewage Works J., 6: 413 (1934).) 

II. A zooglea-forming bacterium isolated from activated sludge. By C.T. Butterfield. Pub. Health 
Rep., 50: 671 (1935). Reprint No. 1686. 

III. The clarification of sewage—A review. By Emery J. Theriault. Pub. Health Rep., 50: 1581 (1935). 
Reprint No. 1715. (Sewage Works J., 7: 377 (1935).) 

IV. The use of chlorine for the correction of sludge bulking in the activated sludge process. By R. 8. 
Smith and W.C. Purdy. Pub. Health Rep., 51: 617 (1936) Reprint No. 1746. (Sewage Works J., 8: 
223 (1936) .) 

V. Oxidation of sewage by activated sludge. By P D. McNamee. Pub. Health Rep., 51: 1034 (1936). 
Reprint No. 1774. (Sewage Works J., 8: 562 (1936).) 

VI. Biochemical oxidation by sludges developed by pure cultures of bacteria isolated from activated 
sludge By C. T. Butterfield, C. C. Ruchhoft, and P D. McNamee. Pub. Health Rep., 52: 387 (1937). 
Reprint No. 1812. (Sewage Works J., 9: 173 (1937).) 

VII. Biochemical oxidation by activated sludge. By C ©. Ruchhoft, P D. NeNamee, and C. T. 
Butterfield. Pub Health Rep., 53: 1690 (1938); Sewage Works J., 10: 661 (1938). 
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of the available food present (or to use up this fixed quantity of oxygen 
required) would vary with the number of individual units of bacteria 
present at the start of the test. That is, with large numbers of bac- 
teria initially present the oxidation process should proceed much more 
rapidly than with @ limited initial number, although the ultimate total 
oxygen requirement would be presumably the same in both instances. 

Under such conditions, if the time intervals between determina- 
tions were too long, the results obtained would reveal the approach to 
the total oxygen requirement but would not reveal in any sense the 
course of oxidation followed in arriving at the observed point. Obser- 
vations essential for the determination of the course of oxidation dur- 
ing this critical phase of the reaction would be missed and, moreover, 
due to the usual method of presenting results in the form of a cumu- 
lative curve, rather than by differences, any irregularities at the begin- 
ning of the curve would be concealed. Consequently any opportunity 
to observe the effect of an increased initial number of bacteria, should 
the condition exist, would be lost. 

In the studies referred to (1) the time interval between determina- 
tions was 24 hours and the time required for the satisfaction of the 
total oxygen requirement varied from 24 to 72 hours. Consequently 
no conclusions can be drawn regarding the course of oxidation during 
the first 24-hour period. Experiments have been conducted with the 
initial concentrations of bacteria intentionally varied within wide 


limits by two different methods and with the time intervals between 
examinations so shortened that frequent determinations were made 
during the critical stage of the reaction. The procedure followed in 
setting up and conducting these experiments and the results obtained 
will be presented. 


I, EFFECTS OF INITIAL BACTERIAL POPULATIONS ON GROWTH RATES 
AND RESULTANT OXIDATIONS 


(A) Initial population varied by multiple increases in the volume of 
the inoculum: 

Preparation.—Five 8-liter pyrex serum bottles, designated A, B, C, 
D, and E, each containing 0.09 g dextrose, 0.09 g peptone and 0.09 g 
dipotassium phosphate in 6 liters of formula “C” dilution water (2) 
were sterilized by autoclaving. After sterilization any loss in weight 
incurred was restored by the addition of sterile distilled water. Addi- 
tional materials, such as B. O. D. bottles, pipettes, graduates, siphons, 
and the like, required for the set-up, appropriately protected from sub- 
sequent contamination by cotton filters, paper caps, etc., were steril- 
ized in the same manner. All bottles were stored at 20° C., to check 
their sterility and to standardize their temperature. The culture of 
Bact. aerogenes, laboratory strain No. 72, to be used in the test was 
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rejuvenated through a series of transfers and put on an agar slope 
for 40 hours’ incubation at 20° C. prior to the start of the test. 
Procedure.—The growth from the agar slope of Bact. aerogenes was 
washed off and placed in 100 ml of sterile dilution water. Ten ml of 
this bacterial suspension were put in bottle A and incubation at 20° C. 
was continued. (This 10 ml seeding produced in the 6 liters of bottle A 
a bacterial content of about 100,000 per ml.) After 40 hours storage 
at 20° C. (at the end of this period the growth of Pact. aerogenes was 
approaching its maximum), bottle A was removed from the incubator 
and after thorough mixing of its contents 4 liters were transferred by 
sterile siphon to a clean, sterile pyrex flask, marked “AX.” The tem- 
perature of the flask AX (and contents) was raised to boiling and then 
held at 80° C. or higher for 20 minutes. It was then cooled to 
18-20° C., and thoroughly agitated. This treatment was sufficient to 
kill all Bact. aerogenes and to destroy any known enzyme. After 
thorough mixing, additions to bottles B, C, D, and E from the contents 
of the original bottle A and flask AX, were made in order as follows: 


lace cies cease ern dicta gina eekeitn baddinttiies B Cc D E 
Bees i on i isi ca Jae ea ae 1 10 100 1,000 
OG) Gettin ARs + cotidcincdicccda cs iindbubbsood= 999 990 $00 0 


This procedure provided conditions for the organic contents of the 
four bottles, B,C, D, and E, to be identical with the possible exception 
of a minor variation due to the partial loss of some of the volatile con- 
stituents from the portions of heated material added. Provision was 
also made for decimal increases between each bottle in the content of 
living units of bacterial protoplasm. That is, if bottle B had | 
bacteria per ml, C would have 10, D 100, and E 1,000 per mi. The 
additions from A and AX were made in order, and as soon as the 
increments to one bottle had been completed its contents were thor- 
oughly mixed, aerated, and transferred through a sterile siphon to 
sterile B. O. D. bottles (300 ml ground glass stoppered, biochemical 
oxygen demand bottles). This was continued until the contents of all 
large bottles had been transferred to B. O. D. bottles. As each set 
was completed the time was noted and two bottles were examined for 
their bacterial and dissolved oxygen contents. The remainder of the 
bottles were stored at 20° C. Thereafter at frequent intervals, as 
indicated in the tables of results, bottles were removed from the 
incubator and examined. 

. Dissolved oxygen determinations were made by the standard 
Winkler method (8). Prior to the addition of the Winkler reagents 
the contents of the B. O. D. bottle or bottles to be tested were carefully 
but thoroughly mixed, without aeration, and 1 ml was withdrawn for 
bacteriological examination. Bacterial counts were made by plating 
on standard agar. To increase accuracy, dilutions were adjusted so 
that it was not necessary to measure volumes of less than 1 ml, and a 
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sufficient number of plates at each dilution were poured to provide for 
three plates at the dilution selected for counting. The counts from 
these three plates were averaged for the reported result. The dilutions 
required to obtain plates with the number of colonies at the counting 
level could be judged very closely from the amount of oxygen utilized 
in the bottle under test. This amount of oxygen could be determined 
quickly and experience with this type of reaction permitted a close 
estimate of the probable numbers of bacteria present. 

Results.—The observed oxygen requirements are presented in table 
1 and are shown graphically in figure 1. The results for series B for 
the period from the sixteenth to the twenty-second hour (1 a. m. to 7 
a.m. when observations were not made) were calculated from a curve 
based on the observed results for the series with the section of the 
curve for the fifteenth to the twenty-third hour interpolated in ac- 
cordance with the trends indicated for similar periods in series C, D, 
and E. All other recorded results represent actual observations. 


TaBLE 1.—Ozxygen utilized by Bact. aerogenes during growth in pure culture in 
dilute medium at 20° C. when the initial bacterial content was varied. Results are 


expressed in mg of O; per liter 
[Series designation and number of bacteria per m! in each series at the start} 











B. 3,200 C. 32,000 D. 320,000 E. 3,200,000 
Time Time Time Time 
(hours) | M2 | (hoursy | M&O | (hours) | M&% | ours) | Me Ox 
2.0 0.00 0.5 0.00 02 | 00 0.25 | 0.00 
4.5 .v0 10 .00 5 00 5 .00 
6.0 .00 2.5 .00 10 .00 . 75 . 03 
8.0 .00 4.0 .00 1.5 00 1.0 08 
10.0 .10 6.0 .00 2.5 . 00 L5 . 25 
12.0 ll 8.0 .O1 4.0 .00 2.0 . 36 
14.0 4 10.0 4 6.0 .18 2.5 45 
15.0 .49 1.0 . 52 7.0 . 4 40 1.49 
1 16.0 100 12.0 . 78 8.0 . 93 5.0 1.93 
118.0 11,95 13.0 1,41 9.0 1.42 6.0 2.34 
12.0 | 1270 14.0 1.92 10.0 2 00 7.0 271 
122.0 13.26 23.0 3. 88 0 214 10.0 3. 50 
23.0 345 27.0 4.2 0 2 43 12.0 3. 66 
27.0 |S Aerated? Tienes 13.0 2. 68 14.0 3 74 
athe! PO 2 Be exec eRe 14.0 2.99 23.0 4.54 
SS Fi SERIE ON See A Ea 23.0 4.11 ee ae Sa ae 
30.0 i% 30.0 re 30.0 4. 60 30.0 493 
48.0 5.45 48.0 5.64 48.0 6.65 48.0 6.28 
96.0 6.34 96.0 6.37 96.0 6. 50 96. 0 6.45 
120.0 650 | 120.0 6.68 | 120.0 6.80 | 12.0 6. 59 
































' Results for these peri covering the earl hours, were estimated from a theoretical curve 
based on trends of results in D_ and E and made with t data for series B of the tenth, eleventh, twelfth, 
fourteenth, fifteenth, and twenty-third, and subsequent hours employed to allocate the curve. 


In figure 1 two sets of curves have been drawn. In 1A all observed 
points are included in determining the shape of the curves. In 1B all 
points obtained prior to the twenty-third hour have been omitted in 
establishing the trend of the curves. This is done to provide for a 
comparison between the results obtained by the usual procedure, 
when observations are not made until the end of 24 hours of storage, 
and by the procedure followed here. If the curves were based on the 
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results for the forty-eighth, ninety-sixth, and one hundred and 
twentieth hours, which is done more frequently in routine practice, 
then the curves for B, C, D, and E would be practically identical, 
while as actually observed measurable oxygen utilization occurred in 
E at the end of the first hour, in D at the end of the sixth hour, in C 
at about the ninth hour, and in B not until the twelfth hour. How- 
ever, at the end of 30 hours from the start of the experiment, when 
observed oxidation had been taking place in B, C, D, and E for 18, 
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FiGuRE 1.—Oxygen utilization by Bact. aerogenes at 20° C. with varying numbers of bacteria present at 
the start, when frequent determinations are made during the first 24 hours and when no determinations 
are made until the 23d hour. 

21, 24, and 29 hours, respectively, the amounts of oxygen utilized in 

B, C, and D represented 86, 92, and 93 percent respectively of the 

amount utilized in E, while at the ninety-sixth and one hundred and 

twentieth hours the results for all bottles are well within the limit of 

error of such determinations, being namely 98, 99, and 101, and 99, 

101, and-103 percent respectively, for these periods, of the amount of 

oxygen used in E. 

Thus, from the results of these tests, if the 5-day biochemical 
oxygen demand were the only ‘point of interest in the determination 
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it would be immaterial whether the initial bacterial content was 
3,000 or 3,000,000 per ml; the final result would be the same. How- 
ever, if the amount of oxidation occurring during the first few hours of 
the test were desired, the initial density of the bacterial population 
would be of major importance, for in E, with the highest numbers of 
bacteria, at the end of 6 hours 41 percent of the 5-day oxygen require- 
ment had been satisfied, in D, at the same period, with one-tenth as 
many bacteria at the start, oxidation had just started (2% percent of 
the 5-day requirement), while in C and B a measurable loss of oxygen 
was not observed until from 3 to 6 hours later. 

A more detailed presentation of the influence of the initial bacterial 
concentration on the course of oxidation during the early hours of 
storage (first 24 hours) is made in table 2 and figure 2. The data of 
table 2 were obtained by calculation from the results given in table 1, 
by deducting the amount of oxygen utilized at each period of observa- 
tion from the amount of each following observation and expressing this 
difference in terms of hourly rates of oxidation for the interval involved. 
To illustrate, in series E the difference between the oxygen require- 
ments for the 2.5 and 2.0 hour periods was 0.09 mg of oxygen per liter 
(0.45—0.36=0.09), and as the interval covered was 0.5 of an hour, the 
indicated hourly rate was 0.18 mg of oxygen per liter (20.09=0.18). 
Or in the same series the difference between the 4.0 hour and 2.5 hour 
requirement was 1.04 (1.49—0.45=1.04) mg of oxygen per liter and 
as the period covered was 1.5 hours the hourly rate for this interval 
was 0.69 (1.04-1.5=0.69). 


TaBLE 2.—Hourly rates of oxygen utilization by Bact. aerogenes growing in pure 
culture in dilute medium at 20° C. when the initial bacterial content was varied. 


Results expressed in mg of O, per liter 
[Series designation and number of bacteria per ml in each series at the start} 





C. 32,000 D. 320,000 
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Consideration of the data given in table 2 and illustrated in figure 
2 discloses some interesting facts which are not readily discernible from 
table 1 and figure 1, where cumulative results rather than differences 
are considered. It is noted that, regardless of the number of bacteria 
present at the start of the test, the hourly rate of oxidation increased 
to a well-defined maximum and thereafter decreased rapidly until 
by the thirtieth hour a low rate prevailed in all four of the series. 
Thereafter this low rate continued to decrease very gradually to the 
end of the series of observations. However, when the time at which 
the maximum rate occurred is considered, it is observed that the 
numbers of bacteria present at the start exerted a very marked effect. 
For instance, in series E (initial bacterial content 3,200,000 per ml) the 
maximum rate was observed at or possibly just prior to the fourth 
hour; in series D, C, and B (with initial bacterial contents of 320,000 
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Figure 2.—Hourly rates of oxygen utilization by Bact. aerogenes at 20° C. when the numbers of bacteria 
present at the start were varied. 


32,000 and 3,200 per ml, respectively) the maximum hourly rates were 
observed, respectively, at the tenth, the thirteenth (or possibly between 
the thirteenth and fourteenth), and the cighteenth hours of storage. 
Thus it is shown that, although the initial bacterial concentration 
had no effect on the final oxidation results obtained, it did have a 
very marked effect on the time of occurrence of the maximum rate 
of oxidation and, consequently, on the amount of oxygen required 
during the early hours of a test. 

The results of the bacteriological examinations are presented in 
table 3 and figure 3. While it would be interesting to correlate oxygen 
requirements for given intervals of time with the number of bacteria 
present, or rather with the number of new cells produced during the 
same interval, this attempt cannot be made effectively with the 
available methods of bacterial enumeration. For in bacterial growth 
and multiplication the cell absorbs food material and, as it grows, 
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FicurE 3.—Numbers of Bact. aerogenes developing at 20° C. in identical media when the numbers of bac- 
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oxidizes part of this food and synthesizes part into increased cellular 
material. When the increase in cell volume is sufficient to activate 
cell division, a constriction appears about the middle of the cell and 
continues to increase until division is complete. Then two cells are 
present where there was only one before. Up until the time when 
this cell division is completed (regardless of the absorption or oxida- 
tion caused by cell growth) plate counts would indicate the presence 
of only one cell. Consequently the increase in bacterial numbers as 
indicated by plate counts would continuously lag behind the time of 
actual food utilization. 

Thus in series D for the period from the eighth to the tenth hour, 
the indicated number of new cells per ml required to utilize 1.0 mg of 
oxygen per liter was 2,600,000, while for the succeeding 2-hour period 
6,400,000 cells per ml apparently were required for the same utilization. 

It is interesting to observe that for series C, during the period from 
the twelfth to the fourteenth hour, and series E, for the period of the 
second to the fourth hour (periods of activity similar to the eighth to 
the tenth hour in D), the indicated number of new cells required per 
ml to produce an oxygen requirement of 1.0 mg per liter was 2,350,000 
and 2,500,000, respectively. This is in remarkable agreement with 
the indicated number of bacteria required in series D. 

Certain trends indicated by the bacterial results also may be noted. 
First, a lag period was observed in all four series; in series B and C 
it prevailed for about 4 hours, while in D and E its duration was 
only 2 hours; thereafter active multiplication occurred in all series. 

As the oxygen requirement per bacterial cell is exceedingly small 
(100,000 to 500,000 cells per ml are required to produce a measurable 
oxygen requirement of 0.1 mg per liter), it was to be expected that 
oxygen losses would be observed first in the series containing the 
largest numbers of bacteria at the start, and last in the series con- 
taining the fewest at the start. As a matter of fact the bacteria in 
B did not reach the number present at the start in C until about the 
eighth hour; those in C did not match the initial concentration in D 
until about the ninth hour; while the numbers in E at the start were 
equalled by those in D at about the eighth hour. Stated in another 
way, the bacteria in E had increased from 3,000,000 per ml to about 
13,000,000 per ml in 10 hours, a four-fold increase at a level that 
required 3.5 mg of oxygen per liter, while in B during the same 10- 
hour interval, although a thirty-three-fold increase had occurred 
(3,000 to 100,000 bacteria per ml), the bacterial population had only 
just reached a concentration where measurable reductions, 0.1 mg of 
oxygen per liter, might be expected: However, after 23 to 30 hours 
of incubation and ‘thereafter, the bacterial populations in all four 
series were practically identical. Thus it is noted again that if the 
3- , or the 5-day bacterial populations were the only points of interest 
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it would be immaterial whether the initial bacterial population was 
3,000 or 3,000,000 per ml; the result would be the same. But if the 
population concentration during the first few hours, or the oxygen 
requirements for the same period, were the desired factors, then the 
initial population would be of major importance. 

(B) Initial population acting on substrate varied by the introduction 
of food increments.—Experiments in which measured increments of 
food (organic material) were introduced after the resulting successive 
increases in bacterial numbers had occurred will now be considered. 
In general the same preparation and methods were followed in this 
series of experiments as described above. Certain deviations made in 
this series from the described routine are as follows: The bacterial food 
employed was composed of exactly the same constituents but their 
concentrations were reduced so that each liter of standard medium 
contained 0.01 gram dextrose, 0.01 gram peptone, and 0.01 gram 
phosphates. This reduction in concentration from 0.015 gram to 0.01 
gram per liter was made because the cumulative effects of successive 
increments of food would increase the residual requirement for oxygen 
with consequent dangers of depletion. For these experiments the 
food was prepared in sterile concentrated solution of such a strength 
that 2 ml added to 1 liter of dilution water made up a standard medium 
of the given concentration. The food was prepared in this form to 
provide conditions for successive additions of exactly duplicate por- 
tions of food without any material alteration in the volume of the 
medium. 

The Bact. aerogenes culture used for this series of experiments was 
laboratory strain No. 2. This strain has been in use in the laboratory 
for over 15 years and while it has retained all of its original biochemical 
characteristics it has changed apparently from an ‘“‘S” to an “‘R”’ type. 
As an “R” type it exhibits a decided tendency to form small loose 
flocs or clumps which settle out (effect of removing part of bacterial 
population). This phenomenon was not exhibited by this strain 
originally, nor by laboratory culture No. 72 used in the preceding 
experiments. This tendency to floc places this organism, as far as 
clumping is concerned, in an intermediate position between laboratory 
strain No. 72 and zoogleal bacteria which form rather large and tena- 
cious flocs. It was for this reason that culture No. 2 was used in 
this series of tests. 

Procedure—lIn this series five pyrex carboys, designated A, B, C, 
D, and E, containing identical kinds and amounts of dilution water, 
were prepared and sterilized by autoclaving. Subsequent to steriliza- 
tion each carboy was placed at 20° C. for storage, sterility tests, and 
adjustment of temperature. The contents of each carboy were 
adjusted by weight, if made necessary by evaporation losses, to their 
original quantity by the addition of sterile distilled water. To each 
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carboy were then added 2.0 ml of the concentrated medium per liter 
and also exactly the same amount of the same suspension of Bact. 
aerogenes. After thorough mixing and aeration, the contents of 
carboy A were immediately transferred by sterile siphon to sterile 
B. O. D. bottles. These bottles, together with carboys B, C, D, and 
E, were stored at 20° C. Frequent examinations for bacterial num- 
bers, dissolved oxygen content, and for hydrogen ion concentration, 
were made on the contents of the bottles of series A. 

At the 23-hour storage period carboys B, C, D, and E were refed 
with the concentrated medium at the rate of 2.0 ml per liter. After 
thorough mixing and aerating the contents of carboy B were trans- 
ferred to sterile B. O. D. bottles. Storage at 20° C. was continued 
throughout. Frequent examinations, as with the A bottles, were 
made of the B bottles and the examinations of bottles from the A 
series were continued. (Thus the changes occurring in the A bottles 
after the twenty-third hour could be used as a control, or correction, 
for the changes observed in the B bottles so that the results from each 
series of bottles could be attributed to the effect of the presence of 
one increment of concentrated medium (i. e., concentrated medium 
2 ml per liter).) 

At the end of a further 23 hours of storage, namely 46 hours from 
the start of the test, carboys C, D, and E were fed again with con- 
centrated medium at the rate of 2.0 ml per liter, the contents were 
thoroughly mixed and aerated, sterile B. O. D. bottles were filled 
from the contents of carboy C, and storage and examinations were 
continued. 

After 4 more hours of storage (4 hours from the time the contents 
of carboy C had been put in B. O. D. bottles, i. e., 50 hours from the 
start of the test), carboys D and E were fed again at the same rate 
with the concentrated medium and sterile B. O. D. bottles were 
filled from the contents of carboy D after thorough mixing. After 
a further storage period of 21 hours (21 hours from the time the D 
bottles were filled and 71 hours from the start of the test) carboy E 
was given its final feeding at the same rate with the concentrated 
medium and its contents were transferred to sterile B. O. D. bottles. 
Storage and examinations were continued throughout as stated above. 
In addition 10 or more colonies were picked from the plates made for 
bacterial counts of the initial and final bottles of each series, and 
identified to check on the possible presence of any contamination. 

Results—No evidence was obtained at any time indicating that 
the bottles had become contaminated with other species of bacteria. 
The hydrogen ion concentration of the diluted medium remained at 
pH 7.1 throughouf the period of examination. These data have 
been omitted from the tabulations. 
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The oxygen requirements for each series of this experiment are 
recorded in table 4 as observed, without correction, in terms of milli- 
grams of oxygen used per liter of medium. 

TaBLE 4.—Oxygen utilization by Bact. aerogenes growing in dilute medium in 


pure culture recorded as observed for series A, B, C, D, and E when refed with 
same amount of food at the 23d, 46th, 50th, and 71st hour of storage at 20° C. 


[These data are presented in in table 5, corrected for residual oxygen requirement of preceding food 
edditions. Results are expressed in mg QO, per liter} 
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| Hours from time of each addition of food. Data in subsequent tables for series A are set back 4.5 hours 
to allow for initial lag in growth. 


To express the results on a comparable basis (i. e., in terms of the 
oxygen utilized for one increment of food in each series) it was neces- 
sary to correct the results of series B, C, D, and E for the residual 
oxygen requirement in each at the time the new increment of food 
had been added. Thus the B results were corrected by the amount 
of oxygen used in the A series during the period of examinations of 
B; the results from the C bottles were corrected by the amount of 
oxygen used in the B bottles during the interval that C bottles were 
being examined, and so on. In the case of the results from the series 
E bottles, this correction could not be made as the D bottles became 
depleted of oxygen at the time the examination of series E bottles 
was started. Consequently, the results for the E series are undoubt- 
edly too high, the error probably ranging from at least 0.04 mg for 
the first 0.5-hour period to at least as much as 0.5 to 0.6 mg at the 7- 
to the 24-hour periods. The amount of these corrections for the inter- 
mediate intervals was determined by carefully plotting the results, 

94360°—383——2 
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for each two series concerned in each case, in large seale and selecting 
these corrections from the proper points on these curves. These 
corrected results are given in table 5 and are shown graphically in 


figure 4. 


TaBLE 5.—Ozygen utilization results of table 4 corrected in the case of series B, C, 
and D for residual oxygen requirement remaining from preceding food incre- 


ments 
[Results are expressed in mg Os per liter and are plotted in figure 4] 
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1 Data of series A set back 4.5 hours to allow for lag. 
2 In the case of E, corrections could not be applied as bottles for series D were dapleted and data for the 
demand due to residual food could not be obtained. Consequently the results for E are undoubtedly too 


3 See footnote to table 4. 


Hourly rates of oxygen utilization for series A, B, C, D, and E have 
been calculated from the results given in table 5. These calculated 
figures were obtained, as in the first experiment, by deducting the 
amount of oxygen utilized at each period of observation from the 
amount of each following observation and then expressing the differ- 
ence in hourly amounts of oxidation for the time period ended by 
the last of the two observations under consideration. Essentially 
this consists in reporting the results in the form of the amount of 
oxygen used during each interval rather than in the form of accumu- 
lated amounts of oxygen utilized since the start of the test. This 
method of presentation permits a ready determination of the rates 
of oxidation from hour to hour when subjected to the varying condi- 
tions provided in this experiment. These hourly rate results are 
presented in table 6 and in figure 5. 

An unavoidable error involved in this method of studying the 
effects of increased bacterial populations on resultant oxidations is 
noted in the total amounts of oxygen used in series B, C, D, and E. 
The rate of oxygen utilization apparently increases very rapidly with 
any increase in the number and activity of the bacterial cells present. 
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Thus the rate was much more rapid in B than it was in A, more rapid 
in C than in B, and soon. For instance, in filling the bottles of series 
D, the first bottle filled from the carboy was examined to determine 
its dissolved oxygen content. It contained 8.08 parts per million of 





way 
92 
f 
ag = es US Pride Hoeelth Service 
76 = 82 | Steam Poltction Ineshgetinns Ba 
Cuca! Obie 





























Fiaure 4.—Oxygen utilized by Bact. aerogenes at 20° C. when refed at various intervals with identical portions of the same medium. 
Data corrected for residual O3 requirements of preceding food. 








dissolved oxygen. The last bottle filled from this carboy (5 minutes 
were required to fill all of the bottles) when titrated showed a dis- 
solved oxygen content of 7.80 p. p.m. Thus there is a very definite 
indication that at least 0.28 p. p. m. (8.08—7.80=0.28) of oxygen 
was used during this 5-minute interval. Similarly, in series E the 


first bottle filled contained 7.79 p. p. m., while the last one showed 
7.46 p. p. m., an indicated loss of 0.33 p. p. m. In this instance 7 
minutes were required to fill all the bottles. 


TaBLe 6.—Hourly rate of oxygen ulilization by Bact. aerogenes growing in dilute 
medium when refed at various intervals 


[Results, calculated from corrected data presented in table 5, are expressed in mg Oz per liter per hour. 
These data are plotted in figure a 
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1 Data of series A set back 4.5 hours to allow for initial lag. 
* Data of series E are not corrected for residual B. O. D. 
* Hours from time of each addition of food. 

When the concentrated medium was added to each carboy, just 
prior to putting up each series as in B, C, D, and E, at least 5 minutes 
were employed each time in getting this thoroughly mixed with the 
contents of each carboy prior to distribution in B. O. D. bottles. 
Thus, with the evidence presented in mind, it is reasonable to pre- 
sume that considerable oxygen, probably at least 0.3 p. p. m., was 
used for the oxidation of the added food during this 5-minute interval 
of mixing. While this does indicate a failure to measure the total 
oxygen requirement it does not invalidate observations on the rate 
of oxidation and rather serves to emphasize the rapid rate of oxygen 
utilization under these conditions. 

The bacteriological counts obtained from this experiment are pre- 
sented in table 7 and in figure 6. These results have not been reduced 
to a comparable basis dependent on a single food increment for reasons 
which will be discussed. The procedure employed for obtaining the 
bacteriological data (plating on agar with three duplicate plates at 
each dilution) was not sufficiently accurate to yield satisfactory results 
for such a comparison. That is, it is known that the production of 
1,000,000 bacterial cells may induce an oxygen requirement of about 
1.0 mg. It is also known that the probable error of the bacterial 
counting method employed is, on the average, at least 10 percent for 
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a single determination. Consequently when the number of bacteria 
present is in the range of 10,000,000 or more per ml, which was the 
case in series B, C, D, and E, an increase in the number of bacteria 
sufficient to create an oxygen requirement of at least 1.0 mg per liter 
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FicurRs 5.—Hourly rates of oxygen utilization by Bact. aerogenes at 26° C. when refed at various intervals. 





might be concealed entirely by the probable error of the bacterial 
determination. This situation renders it difficult to make any defi- 
nite comparisons between the numbers of bacteria present and the 
amount of oxidation produced. (Greater accuracy could be achieved 
by making 25 or more plates at each dilution but the limited personnel 
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available for this work does not permit such extensive plating and 
counting with the frequency of sampling required for this study.) 


TasBLe 7.—Numbers of Bact. aerogenes developing in dilute medium when 
periodically enriched wtth fresh food 
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1 See tables 4and 5. 
? Hours from time of each addition of tood. 

However, in spite of the errors involved in this second series of 
experiments in the determination of both the total oxygen requirement 
and the bacterial counts, the results obtained indicate certain trends. 
These trends are significant and considered in connection with the 
results of the first series of experiments, which they definitely confirm, 
they are of much greater significance. 


II. EFFECT OF DISPERSION OF BACTERIAL FLOCS ON THE COURSE OF 
OXIDATION 


In studies which have been reported (4) (6) it has been suggested 
that activated sludge developed by pure cultures of zoogleal bacteria 
simulates natural activated sludge to a remarkable degree both in the 
production of a firm and tenacious floc and in the purification and oxi- 
dation accomplished by the sludge. In bringing about the oxidation 
reported, this pure culture sludge was kept continuously dispersed 
throughout the medium by the agitation of aeration. This sludge in 
a quiescent state settles quite rapidly. Consideration is now given to 
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tests indicating the part that this dispersion of the flocs may play in 
the efficiency of the oxidation process. 

Preparation.—A pure culture activated sludge (zoogleal culture, Z4, 
in standard synthetic sewage) was developed by the fill and draw 
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method as described (5) for use in this test. 


When sludge 


FIGURE 6.—Numbers of Bact. aerogenes developing at 20° C. when refed with identical portions of the same medium at various intervals. 
Results are plotted with time of addition of food as zero hour in each case. 


had 


developed to the extent of 325 p. p. m. in terms of dry suspended 
matter, it was used. Sterile B. O. D. bottles, siphons, and the like 


were prepared as in the preceding experiments. 
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Procedure.—Standard biochemical oxygen demand determinations 
were made by the usual excess oxygen dilution method. As the 
observations were to be made over a 5-hour period only, dilute syn- 
thetic medium of 10-fold strength was employed. Twelve hundred 
ml of the pure culture activated sludge were centrifuged and the 
precipitate washed through three changes of dilution water by centri- 
fuging down each time. The final precipitate was made up to 150 
ml with sterile dilution water and 64 ml of this mixture were added to 
6,400 ml of dilute synthetic medium (10-fold). After thorough 
mixing the contents were transferred carefully by sterile siphon to 
B. O. D. bottles. Gentle mixing was continued throughout the 
transfer period to insure a uniform distribution of the sludge. Two 
bottles were examined at once to determine their dissolved oxygen 
content. One-half of the remaining bottles were allowed to stand 
quiescent while the other half were inverted and twirled at 1-minute 
intervals until the time of test. While this amount of agitation 
probably did not equal the mixing obtained by the aeration method, | 
it did keep the floc from settling out and maintained a fair degree of 
dispersion. 

The floc in the quiescent bottles was, of course, thoroughly dis- 
persed at the start of the examinations but after 30 minutes practically 
all of the floc in these bottles was in a thin layer at the bottom. 
However, not all of the bacteria present were held in this settled floc. 
As always happens when floc is treated in this manner a large number 
of the bacteria become detached from the flocs and are dispersed 
throughout the medium as individual cells or as very fine bits of floc. 

Examinations for their dissolved oxygen contents were made on 
two bottles from each set (quiescent and agitated) at the 0.5, 1.5, 
3.0, and 5.0 hour periods of storage. As the contents of the bottles 
were identical in each set any difference in the amount of dissolved 
oxygen utilized could be attributed to the effect of agitation produced 
in one set. 

Results.—The differences between the amount of dissolved oxygen 
present at the start and the amounts present at the end of each 
examination interval, i. e., the average amount of oxygen used in each 
set for each time interval, are recorded in table 8. These results are 
also presented in figure 7. The oxygen requirement in the bottles 
with the sludge dispersed was approximately twice that observed in 
the quiescent bottles, indicating the marked effect of dispersion of the 
sludge on the rate of oxidation. With the sludge settled out any 
contact between available food and the bacteria in the settled floc 
would be dependent on the rate of diffusion of the food particles and 
of oxygen to the bottom layers, whereas with a dispersed floc greater 
opportunity for bacterial cell, oxygen, and food particle contact would 
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TABLE 8. gen utilization by pure culture activated sludge when sludge is kept 
dispersed throughout and when it is allowed to settle to bottom of the container 





Oxygen used in mg per liter after following hours 
Condition of sludge 





0.5 1.5 3.0 





0.73 2.09 19 
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! This determination was made at the 4.25 hour as results indicated that these bottles might be entirely 
depleted of oxygen by the fifth hour. 
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FIGURE 7.—Oxygen utilization by activated sludge when sludge is kept distributed throughout the medium 
and when it is allowed to settle to the bottom of container. 
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be provided. It is noted that the difference between the oxygen 
requirements for the two sets at the first 0.5 hour period is not nearly 
as great as for subsequent periods. This is probably due to the fact 
that the sludge was equally well dispersed in both series at the start. 
If the bacteria in the sludge flocs had not been slightly dispersed by 
the treatment given, the difference between the quiescent and agitated 
bottles would probably have been greater. 

This experiment, as well as the preceding ones, has been repeated 
a number of times so that the trends indicated may be considered 


as fairly definitely established. 
DISCUSSION OF RESULTS 


It is interesting to note the application of the results of all three 
series of experiments to oxidation processes. When the initial bac- 
terial population is limited to 500,000, or less, per ml (as is practically 
always the case in oxygen requirement determinations made by the 
excess oxygen dilution method), the incidence of measurable oxidation 
is slow, varying with the number of organisms present, and oxidation 
proceeds in an orderly fashion with the maximum hourly rate attained 
only after several hours of incubation. This is in keeping with the 
orderly progress of bacterial growth, under such conditions, until 
bacterial numbers are reached which require increased amounts of 
oxygen for their metabolic activity. 

When the initial bacterial population is greater (3,000,000 to 
10,000,000, or more, per ml), the incidence of measurable oxidation 
is very rapid, the maximum hourly rate of oxidation is attained very 
early in the life of the sample (from at once to 4 hours), and there- 
after the hourly rate of oxidation decreases quite rapidly. This 
diminution in rate of oxidation, after the hourly peak rate has been 
reached, would be presumed to be caused by the decrease in the 
amount of oxidizable food available per bacterial unit (i. e., a situa- 
tion is reached soon when this amount of food is no longer sufficient 
to stimulate growth and reproduction but is sufficient only to maintain 
life). The results presented at this time and those reported earlier 
(1) indicate that the amount of oxygen required for bacterial life 
processes under such limited nutritional conditions is very small 
indeed (less than 0.01 mg of oxygen per million bacteria per day). 

With all initial bacterial concentrations tried, regardless of the 
time required for the incidence of measurable oxidation, and regard- 
less of the time of occurrence of the maximum hourly rate of oxidation, 
the total oxygen requirement after a 24-hour or longer period was 
approximately the same in all cases with the same concentrations of 
food and the same bacterial species acting. It appears logical to 
assume that, if these final bacterial populations had been reduced 
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below their limiting number, renewed growth with its consequent 
increase in oxidation would have ensued as was proven in a previous 
report (1). In fact, in biological processes such bacterial reductions 
or removals have been shown to be essential for the completion of 
both natural and artificial methods of purification. 

While the bacterial maxima observed in the second series of experi- 
ments, using an aerogenes culture which tended to form flocs, were 
considerably greater than those obtained in the preceding experiment 
using a nonclumping strain of aerogenes, the increased bacterial 
numbers secured in this manner did not approach the huge con- 
centrations of bacteria present in activated sludge. In pure culture 
activated sludge with a suspended solids content of about 1,000 
p. p. m. (dry weight) the bacterial content is at least 10,000,000,000 ' 
per ml. It is suggested, therefore, that this phenomenon of the 
initial acceleration of oxidation induced by increased initial numbers 
of bacteria is the explanation of the very greatly increased rates of 
oxidations reported for activated sludge (5) (6). 

Because, in these experiments, when the initial numbers of bacteria 
were increased from a few thousands up to 10 millions per ml, the 
portion of the total oxygen requirement satisfied during the first 
few hours was very greatly increased, it would be reasonable to con- 
clude that in an activated sludge with the concentration of bacteria 
present at the start of aeration raised to 10 billions or more per ml, 
a still larger proportion of the total oxygen requirement would be 
satisfied during the first few hours. 

From a bacteriological viewpoint such deductions appear logical, for 
in the activated sludge method of sewage purification the continuance 
of the process, namely sustained growth and oxidation, is dependent 
on: (1) a continuous addition of sufficient, available bacterial food 
(by an inflow of suitable sewage of appropriate strength), (2) a 
continuous reduction of the excess bacterial population (by the 
removal of accumulated sludge in excess of required volumes), and 
(3) the withdrawal of by-products detrimental to bacterial growth 
(by the discharge of effluent). 


CONCLUSIONS 


The rate of oxidation of bacterial food during the early hours of 
incubation is dependent on the number of living units of bacteria pres- 
ent at the start; the greater the initial numbers the more extensive the 
initial oxidation. 

1 This figure is based on an average of a number of determinations. The drastic methods required to 
disperse the cells contained in flocs, to make counting possible, probably kills or at least injures many of 
the included cells. Moreover, the flocs are undoubtedly not completely dispersed and the cultural 
methods employed may not have been suitable for the growth and demonstration of all of the effective 
organisms present, particularly so in the case of normal activated sludge. Consequently the figure given, 
10 billion bacteria per ml, is considered a conservative estimate of the probable number of bacteria present 
in such concentrations of sludge. 
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The rate of oxidation is also influenced by the degree of dispersion 
of bacteria, or bacterial flocs, in the presence of a dispersed food; 
adequate dispersion is required to produce extensive oxidation. 

A logical explanation, based on this influence of bacterial numbers 
and their dispersion on oxidation, is provided for the mechanism of the 
very rapid rate of oxidation obtained with pure culture activated 
sludges and of the same phenomenon as it occurs in the activated 
sludge process of sewage treatment. 
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8. 
DEATHS DURING WEEK ENDED OCTOBER 8, 1938 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 





Week ended d- 
wee 1937 





Data from 88 a cities of the United States: 
Total dea’ 
Ave 
Total 








Fal aan first 40 weeks of year_. 
Data from industri insurance companies: 
Policies in fo: 


Death claims per 1,000 policies in force, annual rate 
Death claims per 1 000 policies, first 40 weeks of year, annual rate 

















1 Data for 86 cities. 





PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers. 

In woese and the pate 4 ana —= (0) een °F porich the ene ane my me same significance as 
any o figure, w leaders (...... re no report, wit! e implication that cases 
fave occurred but were not reported to the State health officer. - eens 


Cases of certain diseases reported by telegraph by State health officers for the week 
ended Oct. 15, 1938, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median 





Diphtheria 





Division and State 
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rate 
























































See footnotes at end of table. 
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1936 


Cases of certain diseases reported by telegraph by State health officers for the week 
ended Oct. 15, 1938, rates per 100,000 population (annual basis), and comparison 


with corresponding week of 1937 and 5-year median—Continued 





Division and State 


Diphtheria 








Maryland ? 

Dist. of Col 
Virginia ---. 

West Virginia 
North Carolina *_..-. 
South Carolina *...- 
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766, 491/247, 604 345, 932 








Division and State 


Meningitis, meningo- 
coccus 


Poliomyelitis 


Scarlet fever 





Oct. 
15, 
1938 
cases 





NEW ENG. 


MID. ATL. 


New York 
New Jersey 
Pennsylvania 














See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Oct. 15, 1938, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median—Continued 





Poliomyelitis 
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See footnotes at end of table. 
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end 


1938 


Cases of certain diseases reported by telegraph by State health officers for the week 


with corresponding week of 1937 and 5-year median—Continued 


Oct. 15, 1938, rates per 100,000 population (annual basis), and comparison 




















: . : Whooping 
Smallpox Typhoid and paratyphoid fever cough 
Division and State 
Oct. 15, |Oct. 15, |Oct. 16, | 1933-37 | Oct. 15, |Oct. 15, |Oct. 16, | 1933-37 |Oct. 15, | Oct. 15, 
1238, 1938, 1937, | medi- | 1938, 1938, 1937, | medi- 1938, 1938, 
rate cases | cases an rate cases | cases an rate cases 
NEW ENG. 
aie ncinertaie 0 0 0 0 0 0 9 4 195 32 
New Hampshire... 0 0 0 0 0 0 0 0 0 0 
Vermont_.........- 0 0 0 0 0 0 0 0 626 46 
Massachusetts. - ..- 0 0 0 0 0 0 1 3 98 83 
Rhode Island... ...- 0 0 0 0 0 0 0 0 207 27 
Connecticut__...... 0 0 0 0 6 2 0 1 123 41 
MID. ATL. 
New York--......-- 0 0 0 0 3 8 22 19 136 338 
New Jersey. .-...-- 0 0 0 0 5 4 3 7 195 162 
Pennsylvania. --...- 0 0 0 0 13 26 27 36 96 188 
E. NO. CEN. 
0 ETS 0 0 2 0 5 7 22 23 97 125 
Indiana..........-.-. 24 16 2 0 5 3 3 8 38 25 
(RRA Sabet 1 1 4 1 10 15 yzt 24 252 380 
Michigan ? #_.._.... 0 0 0 0 s 7 13 13 202 187 
Wisconsin.........- 0 0 1 4 2 1 1 1 422 237 
W. NO. CEN. 
Minnesota. ._...... 6 3 0 3 s 4 0 2 67 34 
OS, Gea 4 2 3 1 12 6 10 10 27 13 
ae ee 0 0 1 0 21 16 26 18 44 34 
North Dakota_..... 0 0 2 1 44 6 1 2 118 16 
South Dakota_..... 15 2 0 1 0 0 1 1 15 2 
Nebraska. -.....-..- 0 0 0 0 4 1 1 1 19 5 
ibictincledddesa 0 0 1 0 ll 4 4 6 53 19 
SO. ATL 
Delaware. __......-. 0 0 0 0 20 1 1 3 100 5 
Maryland 3. _...... 0 0 0 0 47 15 4 16 65 21 
Dist. of Col_._-..-- 0 0 0 0 42 5 1 2 133 16 
Vv aici 0 0 0 0 19 10 13 16 15 8 
West Virginia__._.. 0 0 0 0 34 12 i) 25 39 14 
North Carolina *__. 0 0 1 0 51 18 6 ll 134 90 
South Carolina *_.- 0 0 0 0 22 8 11 12 120 43 
Georgia #.........-- 0 0 0 0 14 § ll 15 17 10 
Florida #........... 0 0 0 0 12 4 3 1 34 11 
E. SO. CEN. 
Kentucky-.......-- 0 0 1 0 27 15 20 29 34 19 
Tennessee.........-. 0 0 12 0 ) 5 24 24 38 2i 
Alabama ?___....... 2 1 8 0 7 4 5 lu 31 17 
Mississippi *....... 0 0 g 0 13 5 5 yo 
W. 80. CEN 
Arkansas_.......... 0 0 0 0 56 22 ll 6 25 10 
Louisiana........-.. 0 0 0 0 20 8 7 13 22 a 
Oklahoma.......... 2 1 0 0 16 8 27 12 4 2 
yy RS re 2 2 0 0 32 38 41 25 27 32 
MOUNTAIN 
Montana ?_........ 39 4 13 0 29 3 12 5 126 13 
0 “SRP a ae ll 1 5 0 32 3 4 2 53 5 
Wyoming-.......... 0 0 0 0 0 0 1 0 44 é 
Colorado. .......... 5 1 0 0 49 10 3 9 141 29 
New Mexico....... 0 0 0 0 12 1 14 12 86 I 
Arizona. ........... 51 4 1 0 51 4 8 8 127 1 
Wee Sccdutwccoeded 0 0 0 0 0 0 0 1 90 9 








See footnotes at end of tabler 
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Cases of certain diseases reported by telegraph by State health officers for the week 
Oct. 15, 1938, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median—Continued 








Smallpox Typhoid and paratyphoid fever a 7 















































Division and State 
Oct. 15, |Oct. 15, |Oct. 16, | 1933-37 |Oct. 15, |Oct. 15, |Oct. 16, | 1933-37 |Oct. 15, | Oct. 15, 
| 1938, 1938, 1937, | medi- | 1938, 1938, 1937, | medi- | 1938, 1938, 
rate cases | cases an rate cases | cases an rate cases 
PACIFIC 
Washington_.__...-. 3 1 6 5 31 10 2 4 75 24 
Oui. <ccnmbenscs 10 2 8 1 5 1 0 2 46 9 
California _, ete 1 1 2 0 ll 13 Y ll 103 122 
Total. .asiass 2 42 82 48 14 341 415 471 105 2, 552 
41 weeks........... 13 | 13,009 | 8,456) 5, 565 12 | 11,965 | 12,636 | 14, 509 170 | 169, 724 
1 New York City only. 
2 Period ended earlier than Saturday 


* Typhus fever, week ended October 15, 1938, 65 cases as follows: a a 1; North Carolina, 1; South 
Carolina, 10; Georgia, 31; Florida, 3; Alabama, 10; Texas, 8; California, 1 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of cases reported monthly by States is published weekly and covers only those 
States from which reports are received during the current week: 






































— Polio- phaia 
State menin- Diph- | Influ- | Ma- | Mea- Pel- mye | Scarlet | Small-| and 
gococ- theria | enza laria sles lagra litis fever pox | paraty- 
cus pho 
fever 
August 1988 
Puerto Rico_......- 0 38 8| 3,560 7 1 1 0 0 146 
September 1988 
J. Se Q 155 76} 1,218 59 32 15 61 3 65 
District of Colum- 
Micaiatebbiakineds 0 36 4 ares & 1 i) 27 0 25 
| | | See, 4 39 38 47 |) = 1 143 4 42 
|, ei 3 47 18 4 BP Eiiences v 89 11 19 
New Jersey......-- 2 24 33 1 | | spent & 87 0 22 
New York___-....--. 13 ie, Rntdipasinal 12 __ | Sele 27 323 0 130 
North Carolina_ --- 3 438 7 82 116 26 4 211 1 56 
CII: 5 estienincntitiesan 1 77 25 10 CE Siacetece 8 397 a 8&3 
Vermont..........- 0 yg Se SINE DP Eeaekabds 1 2 0 0 








94360°—38——3 
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Summary of monthly reports from States—Continued 
August 1988 September 1988—Contd. September 1988—Contd. 
Puerto Rico: Cases | Encephalitis: Cases | Septic sore throat: Cases 

Chickenpox............ 12 [Es 3 Eo ae 1 

Dysentery............. G St TEAL 2 New Jersey............. 13 

|| Spar 2 tad dieeclindimas 10 .  &  . eeeerosee st 56 

Hookworm disease-.... 138 New Jersey............ 1 North Carol apieteeied. 13 

Leprosy TRIKE LRG SF 1 EE Wels diwocenmbane 10 ia dhe ndcsadsnigeestty 35 

. 2 Oh . . 

Ophthalinia neonator- German measles: Alabama............. ad 6 

ft LT 2 New Jersey............. 25 New Jersey............. 3 

—= eptrene.S- 10 ) 3. eeeeeeneree 32 | ee 3 

y |) Ree 5 North Carolina......... 4| Trachoma: 

Tetanus, infantile._.... 1 i rT ey ll New Jersey............. 1 

Vincent’s infection... 2! Lead ning: Trichinosis: 

Whooping cough -._--... 88 New York.............. 1 

Typhus fever: 
September 1938 pO a ee 42 
North Carolina........ - 4 
Anthrax: Undulant a7 

 } rr 1 CES ae 8 
aes District “ot Columbia_._ 2 

Dist ict of Golumbia._. $ ~gaheentstamone ; 

strict of Columbia... SEE sla ameayens. 

ak ncsiabes 12 aS ean: 4 New Jersey..........--- 4 

Sie gcse nveneconores 8] New York 1. |. oS @ 

ew Jersey............ . arolina_........ 1 
New York. .-<---.--7. 207 a Carolina R Ohio. ------nn-vnow 10 

i Te cistenne° amet a ee ee Shae een 5 
te i earoae | 118 Rabies i animals: : Vincent's infection: 

Vermont. _.....--...... 14 ama... ..--...----- New York !____........ 49 
Diarrhea and enteritis: -- North Carolina......... 2 
Dy seers (under 2 years)... 128 New Jersey. babar = = —_ aNd . 

fabame (amoebic).... 1 New York! District “of Columbia... 42 

foes bacillary)___....- 1 | Rabies in man: RE TS 35 

New Jersey (bacillary) - 3 New Jersey............-. 1 aE 75 

New York | we 3} Rocky Mountain spotted New Jersey............. 958 

New York (bacillary).. 211 fever: ST: 2. 282 

“oo Carolina (bacil- an... cvetivtibankeds ~ 20 77. ALC, .ncomncm 





1 Exclusive of New York City. 
CASES OF VENEREAL DISEASES REPORTED FOR AUGUST 1938 


These reports are published monthly for the information of health officers in order to furnish current 
data as to the prevalence of the venereal diseases. The figures are taken from reports received from State 
and city health officers. They are preliminary and are therefore subject to correction. It is hoped that 
the publication of these reports will stimulate more complete reporting of these diseases. 


Reports from States 



































































Syphilis Gonorrhea 

Monthly | Casesre- | Monthly 

rted case rates case rates 

uring per 10,000 _— per 10,000 

month population mon population 
I A atic dnalghmaneanbcientinsdiannsitihedaintanadenendla 944 6.72 278 0. 96 
ST ita- 0 snicnuch accicepeenmaictitdabndaiaualcde Rabin 142 3. 45 127 3. 08 
A ACR CEES SLES SOR ee FS 1, 125 5.49 327 1.60 
I SRE et EE, RG eS, 2, 316 3. 76 1, 652 2. 68 
REESE ERPS RIE EN 158 1.48 74 . 69 
a acaaseage EAE EE I ES OE 196 1.13 148 85 
SESE 8 Re 310 11. 88 72 2. 76 
District o of Columbia_--- 269 4. 29 211 3.37 
Florida ! 586 3. 51 89 . 583 
eorgia. 2, 278 7. 38 426 1.38 
Idaho._. 21 . 43 21 . 4 
Illinois. - 2, 460 3.12 1, 249 1.59 
Indiana. 292 . 84 136 .39 
Iowa_-_-- 235 . 92 195 . 76 
Kansas_ 173 . 98 65 35 
Kentucky-.. 885 3. 03 354 1.21 
ian 1, 400 6. 57 126 . 59 
aerate 55 . 64 65 . 76 
Maryland 1, 125 6.70 390 2. 32 
Massachusetts 422 95 433 . 98 
Michigan 1, 096 2. 27 661 1,37 








See footnotes at end of table. 
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Reports from States—Continued 
Syphilis Gonorrhea 
Cases re- | Monthly | Casesre- | Monthly 
Birigg | Serio | Sarin | Sern 
per per 
mont population mon population 
co aera aeersegeenser ee) ee 
DEinidiktcecncusbwuthtindectsbennnctentnaanbense 

eat eS TR ETERS ne ms 948 2.38 208 82 
2 ER NES TDS 45 .83 35 . 65 
PURGE iniis ctl tin ineaintn ahi eemannainatiatieniantioued 41 .30 64 47 

sore Bannon EEO ARC hat oF a — a 
“OOS i ear eRe Nae SE RE ae i 
WOOGIE cc didernciantingnitamnoesabhnueddiebbioa 736 1. 69 263 61 
REE Bn DS Sas 104 2.46 31 .73 
i ee 6, 407 4.04 2, 135 1. 65 
I I ee 8, 979 11. 39 569 1.63 
FE cc hanubascahede tiatiidcsdhiacubssonsactil 26 . 37 49 . 69 
CR ER SES ind tes OT SE aS 1, 514 2. 25 404 . 60 
oy” GE BSONEE SalI ae 340 1.33 272 1.07 
St i RES OEE BLT OE A AEE SA So A AE ae SO 
RE RE SS Se hE LTS Re I 1, 306 1.28 220 .22 
CGF A ER AOC Cet e aees, 114 1.67 51 .75 
GR RCT Fa CA SS Ee a. A Se te 
ER TM ERNE Ea SAT 2A aR 25 . 36 28 .40 
"TOM ictdadicnatlientubbiibitemctinensiciebunaate 1, 132 3.91 440 1, 52 
pi RES Ri ACRE che RES Sa 2 RS FES, , 723 2.79 473 .77 
2 RRR ot ER dy Bie A Ree SEM 18 . 85 37 71 
Li RE, DSS 22 . 57 16 .42 
hi RCRD ret PES RI BERR. LD. 1, 100 4.07 362 1.34 
LN a SS AR eR 251 1. 51 292 1.76 
pa, EE TO ee 393 2.11 95 . 51 
a R TURE Ermac Ea e  ES 87 . 30 117 .40 
bE I SC ee A I RT 1 04 1 04 
i RE RE es ET 40, 481 3. 22 16, 155 1. 28 

Reports from cities of 200,000 population or over 
SO A a ee Ole oe See. (See, ES ee on ee 
PX | RE, RS LE eraser aes 2 302 10. 06 97 3. 23 
SAS RRR RISES Oe HT es 712 8. 52 280 8. 35 
i. (CR SS Pee: 474 16. 10 83 2.82 
DOR Bate teiiadiciuncucucmunhanshuctiaeetaiete 163 2.05 135 1.70 
RE ORS ere Fe 130 2. 16 53 . 88 
0 RA. +5 EE SLPS BE RES Se ENTS 1,715 4.68 852 2.32 
6 ie ea ae ees RE 268 5. 67 80 1.69 
Og PE RARDAS RRGEEICS LP BEE See 244 2. 58 119 1. 26 
RE RES: EER Sa ae 130 4.15 28 . 89 
i CE RE eres Rhee ER | ee 273 8.98 110 8. 62 
pt, ee RR EIN eS OIA eT: SY 4.01 1 05 
1 | a PRR ARR ES OR ad Re sey th t otal i 
jt {Rh SCR Ea ET Sr aay nebes 488 2. 69 258 1.42 
CER RRR e  S  e: )) E ee Seh 
Indiana BEE. 6. cacndhtiicutnecntbitiiatiosdiammeindnnamie 34 . 88 43 112 
(oS SR ee. ae Yee) 17 . 52 s . 25 
CT: EES PR WA Rea me 60 1.39 2 . 05 
Les Aneiiee Geo ok Bs 646 4.25 319 2.10 
as RAR SRT REL SEL SN 329 9.71 89 2. 63 
Memphis Aa. nakshnncccktbenensclsdcowscbencse 835 11. 47 60 2. 05 
ie) RE EEE RS FE Se i Ae A Rn ys 
DM ineetG BEE adochdennscustyciiictabbarynenbencne 79 1. 58 45 . 90 
vewark, N. J.......... a ail 233 6.13 166 8. 65 
dU EE: oes EC cee Cy siete oy 
 eiehi . <2. © SCRE Cee ieee 5 Tee 5, 074 6.77 1, 513 2.02 
aE a 69 2. 20 67 2.14 
Omaha, Nebr.._......... . : 13 . 58 14 . 63 
PiiieGeh ee 531 7 aes oo. te 
Pittsburgh, Pa_...... ‘ = 324 4.60 26 .37 
Portland, eile . 127 3. 96 83 2. 59 
Provide R.L i 73 2.81 30 1.16 
Rochester, N. Y__. e 29 . 85 42 1.23 
8t. Louis, Mo__....._- arn a 401 4.76 85 1.01 
8t. Paul, Minn______ 36 1, 25 28 . 97 
8an Antonio, Tex____ a 134 5.12 71 2.71 
an Francisco, Calif__. a 222 3.22 200 2.90 
Seattle, Wash_......... ‘a 4 112 2. 89 140 8. 62 
Syracuse, N. Y_... 7 56 2.48 ll .49 
oledo, Ohio 2. fe OSE Ee Mee, -e Tape ee 
Woashnggahs Gi, Siihaaate Katie thin ioc csikchatennnctbssinad 269 4.29 211 3.37 
1 Incompkete. 3 Not reporting. 
? No report for current month. 4 Reported by Social Hygiene Clinic. 
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WEEKLY REPORTS FROM CITIES 
City reports for week ended Oct. 8, 1938 


This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban incidence of the communicable diseases listed in the table. 











State and city 





Diph- 
theria 
cases; 


Influenza 





Cases 


Deaths 


Mea- 
sles 
cases 


Pneu- 
monia 
deaths 


let ‘ 
fever 
cases 


Tuber- 
culosis 
deaths 


Small- 
pox 
cases 


Ty- 
phoid 
fever 
cases 


| Deaths, 
all 









Data for 90 cities: 
5-year average. 
Current week !. 
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aine: 
Portland --.-..-- 


Rutland_._...- 





Fall River...-- 
——— anal 


orcester_..-. 
Rhode Island: 


Pawtucket. --_. 
Providence.... 





Pennsylvania: 
Philadelphia - - 
Pittsburgh--.-- 









Columbus..... 
Toledo. ....... 
jana: 





Milwaukee...- 
Racine---....-- 
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1 Figures for Trenton, N. J., and Tacoma, Wash., estimated; reports not received. 
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1943 October 28, 193% 
City reports for week ended Oct. 8, 1988—Continued 
Diph-| Influenza | Mea- | Pneu-| SCF | small-|Tuber- ond — Deaths, 
State and city | theria sles | monia fever | POX culosis lever h all 
cases | Gases [Deaths| °8¢S | deaths| coves | cases |deaths| kes —_ causes 
Minnesota: 
Duluth.......- | Een 1 0 1 1 0 0 0 s 14 
Minneapolis... | 5 Deeerae 2 4 6 ll 0 1 0 16 97 
St. Paul_...... Oi dcncsas 0 3 7 6 0 2 0 4 60 
Towa: 
Cedar Rapids_ |) ae SS = 2 OT shined 0 ; 
Davenport... * ee aera s | eee 1 S ied 0 | 
Des M baa __, SE F 0 0 0 5 0 0 0 0 34 
Sioux City.... | Ean 2" SE ; oe 4 | aL 0 | ere 
Waterloo._...- — , REPS CREPES _ , RR 4 = 2 _; eee 
M ri: 
Kansas City... SE 1 2 4 6 0 3 0 1 103 
8t. a posal a He 0 0 3 0 0 0 0 0 18 
t. Louis...... SCS 0 2 1 14 0 5 8 6 193 
North Dakota 
ad Se 1 57 0 3 0 0 0 2 g 
Grand Forks. ae As i ieecuind 0 © Biiimas 0 ) re 
pT ya a 0 0 0 0 0 0 0 3 4 
South Dakota: 
Aberdeen_..... | STE EESES. = 4 © Bcosece 0 O Ricsuhinne 
Sioux Falls__-- | eee 0 0 0 0 0 0 0 0 10 
Nebraska: 
Omaha_-_....-- ae 2 0 7 2 0 0 0 2 54 
Kansas: 
Lawrence. ...- 0 2 0 0 1 1 0 0 0 0 10 
Topeka_....... 0 0 0 2 & 0 0 0 0 22 
Wichita. _....- | Nanas ae 0 0 2 7 0 0 0 0 24 
Delaware: 
Wilmington... | eed. & 0 0 0 4 0 0 0 0 26 
Maryland: 
Baltimore -.-_.-. 2 1 1 14 10 6 0 12 3 22 204 
Cumberland _-_ | PES 0 0 0 0 0 0 0 0 4 
Frederick ._..- Re 0 0 0 0 0 0 0 0 2 
Dist. of Columbia: 
Washington. _. ) 0 4 10 7 0 4 3 5 132 
Virginia: 
Lynchburg---. _ 2 Se, 0 0 0 0 0 0 0 5 9 
Norfolk_....... SBR, 0 0 4 2 0 0 0 0 18 
Richmond_-..-. sh LACS 1 1 2 3 0 2 0 2 51 
Roanoke... ..- lO 0 0 0 2 0 1 0 0 10 
West Virginia: 
Charleston... 1 1 0 0 1 1 0 0 0 0 34 
Huntington... a oes |) 3 |, =a 0 aaa 
Wheeling... ..- ope. 0 0 0 1 0 1 0 1 16 
North C na 
Gastonia. .... Se. Or = 0 77 aE 0 >) aa 
Raleigh__...... Ben TE 0 0 0 0 0 4 0 0 16 
Wilmington... > Caner 0 0 2 1 0 0 0 0 ll 
Winston-Salem 5 SRR 0 0 1 2 0 1 0 0 20 
South Carolina: 
Charleston... 0 3 0 0 1 0 0 2 1 0 12 
Florence_...... SS 0 0 1 0 0 0 0 0 7 
Greenville....- | a 0 0 0 0 0 0 0 0 5 
Georgia: 
Atlanta_....... 10 4 1 0 3 6 0 7 0 1 72 
Brunswick... Sa 0 0 0 0 0 0 0 0 5 
Savannah. .... 1 2 2 0 1 0 0 2 1 0 40 
Florida: 
M ceases 0 1 8 0 0 0 0 0 0 0 21 
Tampa........ _) Sem ited 0 0 1 0 2 0 0 18 
Kentucky: 
Ashland__..... ) RS 0 0 0 0 0 0 0 0 6 
Covington__... ae: 0 1 1 2 0 0 0 0 17 
Lexington... .. Pf Shree 0 0 0 0 0 0 0 0 21 
Louisville. .... 0 2 1 1 2 i) 0 2 0 5 72 
Tennessee: 
Knoxville. .... RE 1 6 1 2 0 0 0 0 82 
Memphis..... ) ee 2 § t 4 0 0 0 2 64 
Nashville__.... 0 1 1 J 0 0 2 1 4 58 
Alabama: “ 
Birmingham. . 2 2 1 1 ; 2 0 4 0 2 68 
“ere 1 1 0 0 3 0 1 1 0 18 
Montgomery... Olancccssietaoan paid ) a 2 @ Tesancs 1 yg Ae 









































October 28, 1938 1944 
City reports for week ended Oct. 8, 1988—Continued 
Dipb- Influenza | Mea- | Pneu- —_ * | Small-/Tuber- phaid beg og Deaths, 
State and city | theria sles | monia fever | POX culosis Sever | coum all 
case | Cases [Deaths| C888 | deaths} casas | Cases | deaths)... ae causes 
Arkansas: 
Fort Smith... 1 _\ Sees | Ss 2 | ere 0 | =e 
Little Rock_-- | eS SEs: fe 1 _| eee 0 O Ridhveaee 
Louisiana: 
Lake Charles_- OF. ceneae 0 0 0 0 0 0 0 0 1 
New Orleans. |) eee 0 0 13 3 0 8 4 17 160 
Shreveport... | Sa e 0 0 8 5 0 5 0 0 57 
Oklahoma: 
Oklahoma 
=e 1 4 0 0 0 3 0 2 0 0 46 
_ | ese a ee OD tctonee 3 DP Biccccda 0 } eee 
as: 
Dallas.......-.- | eS 0 0 2 1 0 2 0 3 56 
Galv a eaiaaal | es 0 0 0 2 0 0 1 0 6 
Houston_....-.. ) aes 0 0 1 1 0 + 0 0 63 
San a yy eeere 0 0 2 0 0 6 0 0 53 
Montana: 
Billings_....... tease 0 0 0 0 0 0 0 0 7 
Great Falls.... ;) 0 1 0 0 0 0 0 1 5 
Helena. ..-.--.-- | RRRREREE 0 0 0 0 0 0 0 0 2 
Missoula... ...- cna 0 0 0 1 0 0 0 0 4 
Idaho: 
Te: Jiccanone O Riccanaenl 0 0 0 0 0 0 0 0 6 
Colorado: 
Colorado 
Springs_...-- | oe 0 0 1 2 0 0 0 1 14 
Denver...-..-- + eee 0 3 4 10 0 3 0 8 57 
Pueblo. .....-- | ew 0 0 5 0 0 4 1 2 14 
New Mexico: 
SS se renee _; re 0 0 1 2 0 3 1 0 13 
Sal 4 Lake 
Re: a 0 0 5 24 
ssa = Ch Direct OP isaecence 7 bene SE eit 
California: 
Los Angeles... 16 5 0 6 ll 27 0 22 18 306 
Sacramento-... |) 0 3 5 1 0 4 0 35 
San Francisco.| 0 |j-----.-.-- 0 3 2 1 4 22 127 


















































State and city 


Meningitis, 
meningococcus 











Deaths 





Cases 


State and city 
















Connecticut: 
New Haven 






































Encephalitis, epidemic or 





vannah, 1. 








lethargic.—Cases: Wichita, 1; Great Falls, 1. 


Typhus fever—Cases: Charleston, 8. C., 7; Savannah, 2; Birmingham, 1; New Orleans, 1; Dallas, 1. 





Pellagra.—Cases: Philadelphia, 2; Washington, 1; Lynchburg, 1; Charleston, 8. O., 1; Atlanta, 5; Sa- 














FOREIGN AND INSULAR 


GERMANY 


Vital statistics—First quarter 1988.—Following are vital statistics 
for Germany for the first quarter of 1938. 


Te I, webb ceca penccetsctnssboensqeestmedceviesse 125,796 
OE Is cn dindenbedae ter eddctensnvesccntéébocquhiscos 363,227 
Live births per 1,000 population (exclusive of Austria) _............-- 20.0 
ice a rpndogtsporeebideobancdeneesccadénse 9,286 
Totes Gintes Comading Austria)... . 2 ong hc cdccccocsccnoocechsecs 233,521 
Deaths per 1,000 population (excluding Austria) _.................--.. 12.2 
ee eee eer OE OO... 2nccqaodntcnedinadoubscoennqndibeabéxte 22,176 
Deaths under 1 year of age per 100 live births___............-.----.. 6.2 
SWEDEN 


Notifiable diseases—August 1938.——During the month of August 
1938, cases of certain notifiable diseases were reported in Sweden as 
follows: 

















| 
Disease Cases Disease Cases 

Cerebrospinal meningitis_................. 5 | Re ee Pe ee 1 268 
ee eee ll SIT TNUTID cciuts necnatindmautendbaainetioninaed 1, 124 
DO oaths datbdinntetedsnccedstnteta fo STA RP KS ee 31 
Epidemic encephalitis._..................- Oe SE I iccansccnpupascocequesoneeges 13 
CGE 65 io nda docecinndedinetmbeowel  s ge. | SCRE Rereeeee 10 
Paratyphoid fever_.......................- 137 , SSR BES 5 

i 





1 Includes 70 cases nonparalytic at time of notification. 


(1945) 
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